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SUMMARY
This paper is devoted to the method of recreational potential assessment of urban forests regarding the functional 
abilities – a set of indicators measuring of forest stands to recreation as a practical tool for urban forests manage-






be used for sustainability of urban forests management.
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INTRODUCTION
UVOD




art, science and technology of managing trees and forest 
resources in and around urban community ecosystems for 
the physiological, sociological, economic, and aesthetic 
benefits trees provide society” (Konijnendijk et al. 2005; 




human settlements, ranging from small communities in 
rural settings to metropolitan areas” (Miller 1997) and is 
located close to agglomerations, as well as on urban lands. 
An urban forest provides the city’s residents with recre-
ational services, aesthetics, health environment, and psy-
chological wellbeing. It has become a necessary facility for 
cities because of its economic and ecological contributions 
(Simpson et al. 2008). They have a positive influence on the 
air quality (Fantozzi et al. 2015; Bottalico et al. 2016; Jaya-
sooriya et al. 2017) and an impact on the climate in cities 
(Moss et al. 2018). Siljeg et al. (2018) drew attention to the 
link between urban green spaces and the quality of inhab-
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itant’s life. In many cases, the literature also includes find-
ings of association between the surrounding environment 
and health (Jackson et al. 2013; Dzhambov et al. 2014; 
Nowak et al. 2018). In comparison with natural forests, ur-
ban forests are probably exposed to the most human impact 
both directly by recreational activities and indirectly by ac-
tivities in nearby urbanized spaces.
Recreation in a forest as a specific usage form of a natural 
biological resource represents a way of use of a forest that 
is mainly indirect as compared to direct primary use (tim-





documents the perception of forests, the recreational needs 
and demands of the population as well as how these have 








ban forests are considered to be vital social valves provid-
ing people with rest from intense labour, stress, tension, 











and Goossen 2002). 
Previous studies on applied assessing methods of the rec-
reational potential differ significantly from each other. The 
main difference between  Vyskot et al. (2003) and  e.g. Pou-
wels et al. (2008), Eskandari and Ghadikolaei (2013), Cetin 
et al. (2018), Maple et al. (2010), Jim and Chen (2006), Vries 
and Goossen (2002) is in the fundamental approach to the 
question. Vyskot et al. (2003)evaluated the potential func-
tional ability of a forest and the actual functional effective-
ness of forest stands using the method of the “Quantifica-








sources of common European urban forest. Further men-
tioned the methodological approach will include ecological 




(indicators) have been chosen in order to be generally ap-
plicable and useable in an urban forest. The authors con-
nect the social aspects of visitors and the biological ability 
of the forest within the total methodological system. Thus, 
the question of the recreational potential assessment of ur-
ban forests is considered not only from the position of a 




tion of temporary houses and other structures on the eco-
systems or recreational areas. It is expressed through the 
number of people or man-days per unit area or recreational 
area for a certain period of time (usually a day or a year). 
The research tasks were defined as follows (1) Determina-
tion of individual indicators important for an urban forest 
condition and recreation possibility of the forest; (2) De-
velopment of an evaluation system of these indicators for 




The created methodological approach – Metodološki 
pristup 
The works of Rysin (2003), Rysin et al. (2015a, 2015b) and 
Ivonin and Samsonov (2011) were the starting point for the 
development of a methodical approach to assessing the re-







2003; Gusev 2004; Němeček et al. 2011; Pińkovskiy et al. 
2011; Senov 2006; Schneider et al. 2008). 
Case study area – Područje istraživanja
The urban forest “Horský park” was created in 1868 and is 
located near the city centre of Bratislava (in the Slovak Re-
public). The area is predominantly built with granites and 
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granodiorites (Polák et al. 2011), on which haplic cambisol 





est dominates. Fundamental species of trees in the park 
were enriched with introduced species e.g.:   
Aesculus hippocastanum  L., Quercus rubra  L., Quercus 
palustris Münch.  and  coniferous  species  of  the  genus 
Chamaecyparis Spach, Abies grandis (Douglas ex D. Don) 
Lindl., Picea omorika (Pančić) Purk., Metasequoia glypto-
stroboides Hu et Cheng (Holanská 1998; Reháčková 2009). 
The park area is 22.96 ha and is delimited by urban roads 
and dense residential development from all sides. The park 
is actively used as a recreational forest area for short term 
rest, such as a walking, playing sports, familiarity with den-
drological diversity of the park.
Testing of the methodological approach via the urban 
forest “Horský park“ – Ispitivanje metodološkog 
pristupa  u urbanoj šumi „Horský park“





(Fig. 2). The georeferencing function in the Arcmap pro-
gramme allows for specification of they geographic coor-
dinates for a bitmap image. This map (Fig. 2) served as a 
basis for orientation in the terrain. Each site area was eval-






Figure 1. Position of Horský park in the city of Bratislava. 1–Horský park, 2–border of city.
Slika 1. Položaj parka u gradu Bratislavi. 1–Horský park, 2–granica grada.
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tions with impact of external factors. The domain consists 
of natural and environmental factors that are more stable 
in time and space compared to the second domain. The 






needs of the visitors. 
The class recreational volume (CRV) is the value defining 
forest biotope suitability for recreational use and reflecting 
the recreational potential of certain forests. Result process-





The created methodical approach – Primijenjen 
imetodički pristup  
The method assesses the possibility of short-term recreation 
for a wide range of the population and forests located close 




the ability of forest to maintain their structure and func-
Figure 2. Boundaries of  “Horský park”.
Slika 2. Granice parka “Horský park”.

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































SP is the sum of points of the forest assessed for a group 
of indicators and SM is the maximum possible sum of po-

























Testing of the methodical approach via the urban 
forest “Horský park“ – Ispitivanje metodičkog 





digression, Sanitary condition of the forest, New regrowth and 
Lower layers of vegetation. The road network density indica-
tor turned out to be important too.
During the long history of park being used as a recreation 
facility, an entire network of paths running along main park 
roads has appeared. As a result, the degraded area increased 
significantly. The quantitative value C-forest is shown in 
Figure 3.
Figure 3  Figure The Evaluation of domain Forest coefficient: low 0.0–
0.33 score, medium 0.34–0.66 score, high 0.67–1.0 score. 
Slika 4. Evaluacija domene Šuma koeficijenta: nizak rezultat 0,0–0,33, sred-
nja ocjena 0,34–0,66, visok rezultat 0,67–1,0.
Figure 4. The Evaluation of domain Recreation coefficient: low 0.0–0.33 
score, medium 0.34–0.66 score, high 0.67–1.0 score.
Slika 4. Evaluacija domene Koeficijent rekreacije: nizak rezultat 0,0–0,33, 
srednja ocjena 0,34–0,66, visok rezultat 0,67–1,0.
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In the Recreation domain, the great impact was from indica-




included: Waste, Accessibility, Quality, and Water sources. The 
quantitative value of C-recreation is shown in Figure 4.
In general, the state of the urban forest “Horský park” ac-




Urban forests and other parts of the green infrastructures 
are the most popular outdoor recreation environments for 
residents and visitors of city agglomerations in Europe 
(Konijnendijk 2003). 
The fundamental forest recreation related research in Rus-
sia is mainly based on the study of the biological stability 







ing the total number of indicators to 30. Rysin et al. (2015a) 
published a revised methodological approach. The original 
concept of the three domains of indicators was regrouped 
and the total number of indicators decreased to 19. The 
number of indicators was reduced in order to simplify the 



















tion” (Rysin et al. 2015a) because they require botanical 
knowledge. These indicators are partially replaced by the 
Diversity of tree species and Vertical structure indicators of 
vegetation. For the first time the Objects of interest and De-
velopment level indicators are used in the proposed method-
ological approach. The Objects of interest includes a natural 
object (caves, waterfalls, etc.), and Development level includes 
places equipped with benches, playgrounds, dustbins, etc. 
The list of domains and indicators is shown in Table 1.
A higher number of indicators have the potential to increase 
the objectivity of the evaluation results, but it cannot make 
the proposed methodological approach simpler and more 
versatile. 
The number of indicators is also dependent on the surface 
area. According to Rysin et al. (2015b), it is necessary to 
reduce the number of indicators in areas with a surface area 




number of indicators did not have an appreciable negative 
impact on the accuracy of the evaluation of the recreational 
potential of a forest. Eskandari and Ghadikolaei (2013) 





Figure 5. The Evaluation of class recreation volume: low III score, me-
dium II score, high I score.
Slika 5. Evaluacija razrednog volumena rekreacije: niska ocjena III, srednja 
ocjena II, visoka ocjena I.
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ment and infrastructure development (Roovers et al. 2002). 
This group of factors in our methodology design is included 
in the domain Recreation (Water sources, Objects of inter-
est, and Development level). The Ivonin and Samsonov 
method (2011) addresses an extraordinarily wide range of 
issues for assessing the recreational potential of forests. It 
is not designed for urban forests, but is intended for na-




field survey. Rysin et al. (2015b) used data from forest plan-
ning, satellite imagery and Open Street Maps to assess the 
recreational potential of quite large areas. A similar data 







manding (Verlic et al. 2014).
The presented methodical approach unifies and resolves 
the possibility of a uniform assessment of the recreational 
potential of urban forests. The selected indicators are easily 
identifiable, measurable and generally usable. Thus, the 




be able to use green areas of the city. The method can be 
used by scientists, environmentalists and students of envi-
ronmental faculties to analyse the dynamics of changes in 
the forest environment under the influence of anthropo-
genic pressures. In addition, indicators included in the eval-
uating system are probably useable for targeted manage-
ment of urban forests (Miller 1997) for monitoring of 
forest stand and future planning of economic activities.
The technique gives a clear understanding of the biological 




measures to increase the recreational potential of the terri-
tory can be determined.  As mentioned above the degraded 
area in the park has increased significantly by whole network 
of track appeared. In this case we would suggest limited gue-
sts to main roads and carry out activities to restore the soil 
and cover. All used indicators are probably comprehensible 
for common users. According to the case study (Figures 
1–3), it seems that all used indicators are reliable.
The method described above in comparison with previous 














Table 2. Indicator of Quality




Ia I II III IV V Va
Height (m) – Visina (m)
10 6–5 5–4 4–3 3–2 2–1
20 12–10 9–8 7–6 6–5 5–4 2 1
30 16–14 13–12 11–10 9–8 7–6 5–4 3–2
40 20–18 17–15 14–13 12–10 9–8 7–5 4–3
50 24–21 20–18 17–15 14–12 11–9 8–6 5–4
60 28–24 23–20 19–17 16–14 13–11 10–8 7–5
70 30–26 25–22 21–19 18–16 15–12 11–9 8–6
80 32–28 27–24 23–21 20–17 16–14 13–11 10–7
90 34–30 29–26 25–23 22–19 18–15 14–12 11–8
100 35–31 30–27 26–24 23–20 19–16 15–13 12–10
110 36–32 31–29 28–25 24–21 20–17 16–13 12–10
120 38–34 33–30 29–26 25–22 21–18 17–14 13–10
Vorob’yev et al. (1985). 
Old quality stands and associated concepts such as a productivity can be understood in terms of  more resistant to recreational impacts than the new regrowth for instance.
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It should be noted that the disadvantage of the methodo-
logy is the complexity of assessing








The method of assessment for recreational potential urban 
forests was developed in view of easy, simple and common 
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